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WARNING 


This book does not intend to imply, by its lurid title or its cavalier take on the matter, 
that electronic surveillance is noble, legal, or safe. It does not seek to promote bugging or to 
lure anyone into behavior that could violate the rights of others and subject the perpetrator 
to criminal prosecution. This book seelcs only to inform the reader. Those who act upon the 
information contained herein do so at their own risk and entirely on their own responsibility. 

The author and the publisher specifically disclaim any and all liability and responsibility 
to any party for damage or loss caused, or alleged to be caused, directly or indirectly by use, 
misuse, or inability to use the information contained herein. Those who elect to build and/or 
use these projects do so at their own risk and entirely on their own responsibility. 


PROJECT N 


CORNER DIRECTIONAL MICROPHONE 


Directional mikes don’t have to be big to 
be effective. They do have to deliver gain 
based on physical principles rather than 
simple exclusion of off-axis sound. The 
corner directional microphone (CDM) uses 
the boundary effect to achieve 18 dB of 
contoured, directional gain. 

An ancient but still formidable LM381 
serves as preamp. Old hands will see in the 
schematic a twist on the widely hailed 
Carter-era circuit whose fantastic potential 
never seemed to surface in any sort of 
whole and usable tool. 

All strong sound amps need dynamic 
control. The CDM uses a true limiter adapted 
from a concept shown in Signetics’ Linear 
Data Manual Volume 1: Communications (p. 
4-344). It attacks in ~1 msec, decays in ~100 
msec. It cycles with each peak. Switching 
transients can become intrusive if threshold 
is set so low as to moderate constant tones. 


CDM PARTS LIST 


Capacitors 

Cl, 6, 20, 24 220 pF aluminum 
electrolytic 

C2, 4, 5, 9, 12, 13, 18 10 pF aluminum 
electrolytic 

C3 2.2 pF aluminum electrolytic 

C7, 11, 14 100 pF ceramic bypass 

C8, 17, 19, 22 0.1 pF coupling 

C10, C21 0.001 pF ceramic bypass 

C15, 16 150 pF ceramic bypass 

C23 0.1 pF ceramic bypass 


Resistors 

Rl 4.7K 

R2 200 

R3 36 

R4 36K 

R5 5 K multiturn miniature trimpot 
R6 47K 

R7, 21 39K 

R8, 14, 15, 19 100K 

RY, R10 10K 

Rll 2K 

R12 10 K audio-taper pot 

R13 6.8K 

R16, 17 100 

R18 1M 

R20 470 

R22 10 K audio-taper pot w/switch 
R23 10 


Semiconductors 

Q1 2N3906 PNP transistor 

U1 LM381 low-noise dual preamplifier 
U2 NE570 or NE571 dual compandor 
U3 LM393 dual comparator 

U4 LM78L05 5 V positive regulator 
U5 LM386 audio power amplifier 


Miscellaneous 

M1 electret condenser microphone 
(Panasonic WM52BM [preferred] or 
Radio Shack 270-090) 

S1 SPST switch (part of R22) 

15-volt power source, hardware, 
enclosure, shielded microphone 
cable, printed circuit board, etc. 
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CDM Schematic 
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CIRCUIT FUNCTION 


Electret condenser microphone M1 gets 
its bias through R1. M1 output couples 
through C5 to noninverting input of preamp 
U1 configured in single-ended mode by 
grounding unused input pin 2. Minimum 
noise occurs with 381 input transistor 
collector current at ~170 jja, set externally 
by R6 in series with R7. C2 decouples this 
path, Input pins 12-14 of U1l's unused 
channel are grounded. 

Gain of U1 is set by the ratio of R4 to 
the net impedance of the network formed 
by R3, R5, C3, and C4. This varies with 
frequency, giving a sharp treble emphasis. 
R5 also sets DC offset of output pin 7. C7 
rolls off U1's response above 10 kHz. 

Output of Ul couples through C8 and 
R8 to input of one channel of U2, config- 
ured for unity gain in its resting state by 
the ratio of R19/R8. C14 limits the high- 
frequency response of U2’s internal op 
amp. R19 also sets the DC bias point of U2 
output pin 7 close to 4 V+, preserving 
maximum dynamic range. 

U2 runs on an internal bias of ~1.8 
volts. This bias is present at pin 3. C13 
impresses U2’s audio output on the resting 
bias, tied to input pin 2 of dual comparator 
U3, shunted by C10. A resistive divider 
formed by R11, R13, and pot R12, on 
supply locally regulated by U4, allows U3 
trip threshold to be altered by R12. R10 is 
the comparator pull-up resistor; 
comparator output couples through R9 to 
base of Q1. 

When the comparator output is high, Q1 
is turned off. In this state U2's control 
channel passes audio at unity gain. When 
comparator output goes low, Q1 turns on. 
This causes U2’s control channel to cut 
gain. Attack is very fast, on the order of a 
millisecond, set by the time constant of R17 
and C12. Decay is determined by the time 
constant of C12 and a 10K resistance 
internal to U2. R18 leaks current to keep 
C12 partly charged. Input pins 5 and 6 of 


U3’s unused comparator are shorted. 

Signal leaving the limiter channel of U2 
passes through C17 and R15 to the op amp 
in U2’s second channel, which serves as a 
tape output buffer. Its gain is set at unity 
by the ratio of R14/R15. C11 limits the 
high-frequency response of the buffer. 
Signal couples through R16 and C18 to 
tape output. C15 and C16 decouple U2’s 
internal supply. 

Audio also couples from U2 pin 7 
through C19 to resistive divider formed by 
R21 and volume control R22. This divides 
out some of the 26 dB voltage gain built 
into U5, leaving U1 the gain-determining 
element. Signal couples through C22 to 
noninverting input of U5. C21 shunts RF at 
U5 input. R20 and C20 decouple U5 from 
the supply; R20 also lowers the 15 V supply 
to about 12 V at U5, allowing 386N-1, -2, 
and -3 versions to run safely. R23 and C23 
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CDM Stuffing and Wiring Diagram 
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CDM Amplifier Prototype 
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form the standard snubber. Audio couples 
through C24 to headphone output jack. 

R2, Cl, C6, and C9 decouple the main 
supply. 


DETAILS 


The mike element mounts face-down in 
the corner formed by the intersection of 
three boundaries. Space between mike and 
boundary should not exceed % inch. The 
thickness of a dime will do. Secure the 
element with glue for permanent use, or 
secure just the cable with masking tape for 
quick disassembly. 

Construction details are apparent from 
inspection: an open corner with 5-inch 
square sides intersecting at right angles. 
The prototype used scraps of -inch acrylic, 
but any thin, rigid material will work. 
Joints should be airtight. Sides as small as 
3 inches will work; sides as big as a foot 
improve rejection of ambient noise. 


Apply power, trim R5 to give 4 V+ at pin 
7 of U1. 

Before donning the phones it's a good 
idea to set limiter threshold at minimum 
(R12 full CCW). Adjust limit threshold for 
existing conditions. 

Raw capsule output of this configuration 
is about eight times that of the same mike 
element mounted in a “shotgun” directional 
mike. The preamp is contoured for greatest 
gain in the speech band (300 to 6000 Hz). 
Coupled to EQ supplied by the boundary, 
the system needs no highpass filter despite 
condenser mikes’ great bass response. 

Like any serious directional piece, the 
CDM should not be hand-held or used in a 
noisy milieu. It works best mounted on a 
tripod on a cold, still night. 

So here it is: tweaked for speech, in full 
spook trim, rebiased for battery power, a 
mere 20 years too late, the ancient classic 
now born of flesh, the one—the only— 
LM381 “ultra-low-noise preamplifier.” 


